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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a Stirling engine for 
suppressing energy losses and reducing a cost and a storage 
chamber such as a refrigerator using the Stirling engine. 
SOLUTION: In this Stirling engine 40 comprising a cylinder 3 with a 
working medium sealed therein, and a piston 1 and a displacer 2 which 
are slidably fitted in the cylinder 3 and juxtaposed in the axial 
direction, and forming a compression space 9 and an expansion space 
10 in the cylinder 3 by the reciprocal motion of the piston 1 and the 
displacer 2, an outer circumferential surface of the piston 1 has a 
first outer circumferential surface 1b subjected to precision 
machining such as polishing, and a second outer circumferential 
surface 1c which is not subjected to any precision machining. The 
displacer 2 comprises first and second members 2b and 2c of 
different material and diameter. 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiners decision of rejection] 

[Kind of final disposal of application other than the 
examiners decision of rejection or application 
converted registration] 

[Date of final disposal for application] 

[Patent number] 



28.07.2005 



http://www1 9.ipdl.ncipLgo jp/PA1 /result/detail/main/wAAAasaq91 DA41 6003436P1 .htm 



2006/02/17 



" Searching PAJ 2/2 ^— v 

£Date of registration] 

[Number of appeal against examiner s decision of 
rejection] 

[Date of requesting appeal against examiner's decision 
of rejection] 

[Date of extinction of right] 



Copyright (C); 1 998,2003 Japan Patent Office 



http://www19.ipdl.ncipi.gojp/PA1/result/detail/main/wAAAasaq91DA416003436P1.htm 



2006/02/17 



JP 2004-3436 A 2004.1.8 



(19)B*E«SWt(JP) (12) & ffl *f# £fc S(A) (ll)1ft*&jSI£|if]#^ 

«fH2004-3436 

(P2004-3438A) 
(43)^088 ¥*16*1H8B(2QQ4.1.8) 

(51) Int.Cl. 7 Fl 73-F 

F02G 1/053 F02G i/053 A 

F25B 9/14 F02G 1/053 C 

F2 5B 9/14 5 2 OA 



M*9[0« 12 OL (± 16 R) 



(2i) ubw-? 


13 M2003-14777 (P2003- 14777) 


(71) &mx 


000005049 


(22) msiB 


¥^15^1^235(2003.1.23) 






(31)£5fc*I3:3i1§^ 


^112002-39607 (P2002-39607) 






(32)«5fcB 


¥^14¥2^18B (2002. 2. 18) 


(74) ftl A 


100085501 


(33)®ft*I3^S 


B*@(JP) 




#S± £^ 




15112002-118959 (P2002-1 18959) 


(74) rm A 


100111811 


(32)®5fcB 


¥f&14¥4£ 22B (2002. 4. 22) 




#3i± ujh mm 


(33)®5t*I3E$gE 


B*H(JP) 


(74) rtmx 


100121256 














(72) ^mm 
























(72) ^g9J^ 










*KJ»?*IRTfrW«»EJI»IHJ 2 2*2 2 ^ 



















(54) mwcozm x*-v*jfmwAvz*h&m\**tcttmm 



(57) [g#j] 

^ 7' u- 2 ©aaatttc <t o > »; > # 3 « «:E«ggpa 
9 RV&mms i 0 *jgflc-r 4 * * - y > 4 0 «c 

:tel>-C. t7F>l ©J*HlHraWSlJnX^©«*Mr* 



CO 




3P 2004-3436 A 2004.1.8 



i ] 

ftmmfczmxLtzi/v yyt, nm-y 1 ) yv^rm^^p^mLx^m^fi^^^ v y 
ie->'j yynK&m&m&n^mzitm-t y yi&m^&^x, frist:* h 

ttmwkfo*M\ Ltcz/v yyh, rnmz/*) yyKmm^&KfrwtLx&mzii&^x vy 

ie->'; yyftKmm&ffl&vm^mzitm-t&x?-') y ymM^&^-r, mz^* v 
yRvmmrj ^yv-t^-^^ tzitmyj^nmmitmjimm^^^m 1 , m2$m 
mufr^jfc&^k*mwk-r&*9->)yywmo 

[m»5] 
7 ] 

IE® co 7. * - 'J > ^ti 0 
[H 8 ] 

[if#jg 9 ] 

im^m. 1 0] 

mriEt:^ h >^M(oii--2>HffiET ? 'f x7>-t co— Mjtcffiii^ra^^-r^ ^ <t ^ nifrfE 

Mo 

m*m 1 1] 



(3) 



3P 2004-3436 A 2004.1.8 



[gf#J! 1 2] 

Mo 

[000 1 ] 

[0 0 0 2 ] 

[0 0 0 3 ] 
[0 0 0 4 ] 

[0 0 0 5 ] 

tJia-f *J|a?Ll a fc*fJi$*LTi/>*«, 7*-f y K2 a tll?Ll a tWH 

[0 0 0 6 ] 

>"J >^3 li»JE§g4 tt, f^^-t2lif^ X^P-tn? K2 a 

^Ltf-f {:<to"C»M4 H5¥14^?*LTV^ 0 tf 

* h > 1 fit?* r>£*3Nffc7 «t o Tffl-JI^S 4 H3¥14S:»$tLT^&o 
[ 0 0 0 7 ] 

F y 1 «t •? &7*<f ^^^--9-2fflHfi£^HiIiiri>JEM^M9S.W5i^M 
1 0 *^-t&ftW)^m 2 0* l iS£$*l4, fcf.X h > 1 cfc «3 tf^f xyp-t 2 £R'*MB8fc 
lifff^H8**fM?til. 0 -ftSl^H 2 O&^ITJE^M 8 UliJtSBEO^'; ? A#*#<7>{1= 

[0 0 0 8 ] 

tr* h> i ^7^&-* 1 3 kj: ^Tffife<Dmmx-&®.mM-rz>o t.-?v-*y2 \± 
yy i (:MLt«?ix.if9 o* ofiffiitMiftt^o -rtucj: *) s ftwiiiMttfmffi 
9tEi? *i* 1 1 1 i>K.mm&m 1 o xmmLxmm^m 1 on*fifit-e§sj: 

[ 0 0 0 9 ] 



(4) 



3P 2004-3436 A 2004.1.8 



-?is-*r*7F-tM-mmx-&2> 0 r< x?u-y-2 o im%n&rt&frhj&z>m 1 §W3 o b 
^ &mfrhj&&t t i>i~mifflM3 o b tm'&<Dm2ffltt3 o c ^^HiPLT^fiSc^tL 

[0 0 10] 
1 ] 

#H 2001-17408 7-^£# (|3H-|4 Jl. Ill) 
[#I^» 2 ] 

#§§¥6 - 7 4 5 8 8-^£fR 3M-i5M, il@) 

#P§¥9 - 1 5 2 2 1 4 (i3l-»5l, 13) 
[0 0 1 1 ] 

l%m&M$: L <t £ i- & gSKJfi] 

mi 6 i37is-r±is^*<D^^- >^ii4 otiit, tr^ h> i t^iw 

<5D^SP^ 'J 77^^, h> l<^Rift?Ll a tf^^V-tn-; K2 a £<7>M<t>I*] 

2 0 tfff^M 8 WH*ftiIM«ILTx^;p^-a^ 

[0012] 

— nSB^ 'J 77 >X&TO£|5? T^XriVhSy^ fcT* r > ljtff-f XT'!/- ^9- 
[0013] 

L^L&^£>, h > 1 c7?^ji®^tfgit?L 1 a<7)l*lii®t'ffi^iJpX^J&LT^fflS^ 

o 

[0014] 

ttiy ±m<w&xffli3 Km^zuz-r * 7,-?v-*y2 o i±> mi M3 o b ti2M3 

0 c t<7)*?V&fr-%Ll,X^2>tztb, -Mt^^i:MW ffiv> i :f/f7 y 1/ - t 2 0 
[0 0 15]^ 

^^fit^iJltii, i2^30b> 3 0 c *m<b&X& ^ 7^ 
^^7-1^-^2 0<7)3* h^lfT^^-^^P^M^o^o #K> ^1^30 cT^fflgjM 

[0 0 16] 

x ? - V > rmmR n &z ti * m ^ ^^tsf^ut^Mti) - £ £ § <t -r & 0 

[0017] 

wm^^^xmw^^h tr* h yjktfr* ^yiz-t t*mt, mm^x h yRi/m 
-&r-< xyu-w&mmW)K£ nmwy) yr^nzmm^mRzfmm^m'kfm-r^7, 
y rBiM^is^x, mu^x h yRzrmmrj x7°u-*j-<d-J3 ttz\tnis<o^m 



(5) 



JP 2004-3436 A 2004.1.8 



[0 0 18] 

SILT**-'; ? )uttzi*3Lx?-i) y ? fr&mtfftfrti&o tf* y y t 

Ktk±lf hti2> 0 
[0019] 

it* ttW)1&i£Z%\Ltz ; yVyyb. «ME->»J >yKfHm&KPMtLXm& 
T\ Atrial* h ^JiittriBr^ * ^U-'frUgfcKS tLfcn y KSrJflfclirflltjfai-* J|a?L 

[0 0 2 0 ] 

tT^ h yRVT4 x-Zls-V- k&mx.. fltflBtf^ h ^^TOIB^-f ^•/V--9-<7)tt 
®38f&fcJ: «9«->'J > f W HSWI^ M ^fit 2. ^ ^ - U > ^«IW * v 

t\ ffiriBtr^ h ^tWE-r-f ^yi/- 9-^-^ ifcttw^wswiiflnxwaw)*** 

[0 0 2 1 ] 

k fcfc, SS2^IBg|JJl±IB«-«ka* < ff=b*L'fK:fei^JiBg5J: «3 <>*DX*|Jg*«ffi < TO 
[0 0 2 2] 

t\ 1trfBk°^ h >-tittrlB-fV *7u-*nz$ilfc2titzn y K$-Jgijjpr#gtwff®-rsRii?L 
[0 0 2 3 ] 

&$km*mLT%3-%'&kffife<DWU2Kti:±\f& k kt>K^ # 2 rtJaBBSSttSfc 1 WEBS 
[0 0 2 4 ] 

i/t*HiCJ:4t, ±fEfl|j£<7);**->; >^WCfe^T, | lftfflifitfJ: ^2^® 
[ 0 0 2 5 ] 

i/t*nwi:ui, ±ia«sEo^^-'j m mm m& k m 2 w-m m 

&krfm*&&#frhf&^x\,>2> 0 $tz y mi&\fflm&km2ftmm&ktfm%2>mfr 

[0 0 2 6 ] 
[0 0 2 7 ] 



(6) 



JP 2004-3436 A 2004.1.8 



if<7)&mMW)^ ioT striata h y KMfaS- 4 ^^l^-^<?>— SSfflUJEite^raS: 
[0 0 2 8 ] 

[0 0 2 9 ] 

[0 0 3 0] 

[0031] 
[^K<^*«60^1] 

—9-2 fcttffite^WI 9 *4hLTra#fcEiI3 *lT^&o 
[0 0 3 2] 

ex > >^li^JR^e>jSi9, +<k&±fcM?Ll a*^Js£$*LTv»i 0 SZli^h^i 
£>J&&ffl 1 , $2^JiS lb, lc*f LTi/>4. -TtlK «t *K imfll 1 bty'J> 

^3 <Dnmmt (DmKMfozti&ftffi? u 77>xc i a, m2 9\-mw 1 c t->>j yyz 

[0 0 3 3] 

II l^ffi 1 b ttfiiICJ:oti2nJ3iS lei*) * Jffl tf^ ffiffl. 3 Htt±»f <b 
[0 0 3 4 ] 

f-f 77'l/-t2i:iJIi?Ll aKjfi3ii47>f^^l'-fn7 K2 a 7& 3 ^!£:£ 11 

3 ktf-tx ? ®mf&M&frh&&m 1 ^2 b t&mfrh&z>m2Btt2 c t £M 

[0 0 3 5 ] 
[0 0 3 6 ] 

4 tz , is x ) y ¥ Z hW>2 2 c 'J T 9 > X fiS^ 1 0 ~ 3 0 // m £ *L4 
o miffitf2 b»if&2 3B#2 c <t «9 feft&AVM <ff£J&£*L> f ^T'V-t 2(?)tll 
Iftl^Of^i&iR^O^XM^^iiiP^-fr 55:^^*61- v'J >^3 t<7>^ U T9>>Ui3 0 0 M 



(7) 



3P 2004-3436 A 2004.1.8 



[0 0 3 7 ] 

ill i k&^x, >y3v>3eaSkKitf*4 2 fcoMK^gg^m 1 0 &&nt t> m 

tv>s 0 j±m^w 9 tmwQm 1 0 1 t±^'j ^A^<^f^®j^#^ii-r^^#^ii^ 1 1 

[0 0 3 8] 

3'0*+MKI4|Sa5 3 a*^S$*LTi/»* 0 #8»3 a I* K- AVOWEES* 

5 £-#i*b£*i, 7 ? 4-77'l/-t2iJn7 K2a ^LtrV -fV-^n 6 k — 
M?*LTv>4 0 h 5if^ 6 h 2 2 K i *) il 

ttAtiot^ N> 1 MttLT#J;Ltf9 0* ^iJA+B^^WLTam^lft^^f-? <£ 3 tft 
[0 0 3 9] 

v>; >^3«Clil*ll3-^ 1 8WK$itTV»4 0 I*H!|3-? 1 8 KtiISM 1 9 * 
^•IWla-^ l 7*%«fLT^4o ^1S|3-i7 l 7 K. filEi&ffl Ji/ 1 6^l*]^$tL 
, PSUfl 1 9 }C|i5|*cO*X«5' 1 5*«»ftl!rietE**LTV>* 0 7lcXffiES l 5 {4* y 7"^ 

<t>* 4 ^ite^ h > 1 k-mtztix^& 0 £*ui«t 19, %tmm^4 n> 1 6 

[0 0 4 0] 

&k, f^^i/-t2?)«ttAi:J:ot^ h > 1 K*f Lt^jE^ffllff J* -7° V 
-■^2*«ft^ai&-r*o -tLHJ: 19, JEE*B^M9 til^H 1 0 k<7)m*ftM1&fotf&W) 

ft Still £ &&EE£j|^K 9X*&±Ltzm*Mitffim&l 1 ^LTTC^+^ifeffiStU Ml- 

f^iw»#ttii^»i 2 mft**»Lr»3i^ni 1 o^»-r& 0 

[0 0 4 1 ] 

2fc*x.f>:fcfc&£*oT#£3£l 2 £?££p-r&o 19 £ VX^M 

[0 0 4 2 ] 

*£ifc^Sfc h > 1 OS miSffi 1 b KMiDl^ffiMlIfcilBL, #2 

mi.-ifc, imS® 1 b<fc *} 1 cWi^h? < LTv^^T^J: 

19 4) h y 1 h *BU*"C§*o ^oT. X 'J 4 

0 0 3 * h mm. i <t tm-c ^ &<> 

[0 0 4 3 ] 

$ mja® 1 bog? L 1 (13 2#HB) 7& ? @< fcftf&^M 2 0 tfE^H 8 t O 
H*-f^gf^ft^J,H^iiLTi^^^-»^^^ < *SnT gfett^So El 4 fit:* h 
>1^IL (EI2#hb) (CM ITS 1 ^11 1 b (Ofi? L 1 * 1 / 2 i: LfcHWk^ h 

> 1 ojgtena-r*;* >; yym%4 0 <*>^*>^-il5fc*<z>gHfc£^gL fcffi?frbni 

h > 1 <om% : mm) ^LT^5, 

[0 0 4 4] 

raHa^Wk^fc .* ? & mmm 1 b cos? lui/2c * »; 

$||»4 OO^iMV^-iifJcifi^;*. h > 1 V>-£&LK%%miNJL*nLtzm&k}£mLX 1 
WfeJ.T-C$)^o ^oT, il^il bKWfrffi&j}[lJ:&MLXis3£fr%:i$l$%)m*: 1 ®& 



(8) 



JP 2004-3436 A 2004.1.8 



[0 0 4 5] 

ttz, 03 fc^-J-J: ? l~TJ X7U~*T 2<7)mim* 2 b»i*2gS*t2 c «fc <9 fc^^/h 

Wflg iftB n a n fcj: *> BbE L T £Bn a n ffiJgrtMfi; <T4>Mti^*^P--ij-2£0*:fcTa££ 
[0 0 4 6] 

&o \£*h>l it, ^M^rJiK &2&#5 1,52 ^«ot^4, 
[0 0 4 7] 

» i ^mBMtmm^, m 1 5 1 >j79>^c 1 avhs < «t 9 

tm-CJ&m 9*1, |2W5 2liilM5 1 J: 19 <M>£ i^tll £ 9 T v 

2t&^§! (ioTV^o >e Lt, & 1 2W5 1 tf* l^ffi 1 b fclififfgjfll 

[0 0 4 8] 

t£oT, ±ieti^«u % ^*ct 19 te* h y lo*nXX»cS:fi!|*-r*ii:*«-C^*o ifc 
, tfc lHJ^B 1 b i 19 i>m2$mm 1 c <af£*/h$ < LT^I.^Tt*J: «9 4) fcf* h > 1 

[0 0 4 9] 

* fc, jfc l , j&2SB*t5 1, 5 2 li^*L^fr#|&&##^fbJ&o-C^&o Wx.lf, $ 1 3 
#5 lfc&JR*m*Jflv», ^2gP#5 2 fl§v> 4 ifc^flio 79*^? * 

^<a#mm»i-«ftfc£*i*mj: «9 tJjDX^#l,T% ^o^iT^S^:*, fc:* h > 1 
(7)JPX3^ h£8!l«LTX*- 'J ^^1114 0^)37 h8U«£3 M:@l> 

d £ tfx* § £ o 
[0 0 5 0] 

H 6 li& 3 %M%>m<DZ. 9 - 9 ^^tftB8<oex Yy 1 CDWfffilS^^LTV^o % p 
o«X, b&&<t>EI5 H^-T^2*iSB£^ll*l<7)$B5*^{ilII— offf*#LTv>4, * 

^Siiiii, iiM5ic^«56eMu^jo »iswr5iwftigH 

2 OffiO^iffiMUfiffi&^W 2 0 k#£&5 6 ^ilii-r^>ii^?L5 7 ri s ffi »t & ft * «> §^ 1 §B 
0 5 1 iiftt&^M 2 0fi8^ffi^t>^(7)JESI$r|igTT^^^/h?L5 5 

rv>s 0 ii^;?L5 7 fctttf* h > 1 <DrtflHcit.it #5 8*«K»t?> itio 

[0 0 5 1 ] 

v >^ 3 rt-Cfci^ h > 1 ^fttlitS t „ f^ftjSfc-ft^i&SM 2 0 ^<b&J]i# 5 8 £ 
iiilLTt:* h y 1 <a4»gggS5 6^1At4o M^®J$^fi$bh?L 5 5 £i§oT tT* h 

[0 0 5 2 ] 

ft, 117 K^-tJ; 9 ^> H'^ h y 1 <^JgSi14*lRl±3i-e-*©»*t5 1 a *m 1 SUtt 5 1 ^ 
[0 0 5 3] 



(9) 



JP 2004-3436 A 2004.1.8 



o xmrnriMji, a^?L5 7 (H6#bb) ctitiiMs 1 jsi^hlt^m 

[0 0 5 4 ] 

LTfti&^Bfl 2 0 tfE^M8 t^IitJo *£oT, ^tje^^M^^Ii^W 2 0 tWl£ 
Qffl 8 t^lim^gj^fr^ HJ: V)ftm^m 2 0 tfESH 8i<?)** 

[0 0 5 5] 

^cK, 0 9 f±^5**feMo^^-'; >^*|£W<7>e* I> > 1 OKfM^LT^&o 
&o h > 1 fi, JIM, 1 a<?)?L#<7>JI&&|jt l , ^2SR*f 5 1 , 5 2*f,«oTv»4 

o 

[0 0 5 6 ] 

* 1*1 SB* 9r5^^S < <* fc, /.hSfcrtgd 1 ^I'LTB'J, #2SB#5 2 fi 
HM5 l«l*lld 1 J: >9 fcrtgd 2*tLtv»|, c iiiti «9 , 

figO^&Sffc 1 , &2J*USffi 1 d, le)5 ! f)S3*L"C^4o 
[ 0 0 5 7 ] 

# 1 ftfflm Hli'J -^nX^KJ: ot^2ft)l® lei 1 ) 4>*fflj&M,>ffi5&3K<f±± 
If £>ft& <t <k fcK, ^-4rt§C4oTi/>4 0 £ Jtfc «fc »K X rf\/-*t 2 #fci * h > 

[0 0 5 8 ] 

J: * t , h y 1 09 # 1 J*j^ffi 1 d fcffi?lfifllX£ jfcU fc2 rtJiia 1 e fi 
ffi^tJPX^gL&^-e, « J: * h > 1 wanxx&fclia-*-* ££ri s -e§io £ 
£ 1 rt^ffi 1 d X "9 &«2 rtiipg 1 e <7>g£*£ < LT^S^^i: «5 h > 

l^fWLTM^ 1- £8Utt-e§* 0 t£oT, **-'J >^«|i|4 MM 
^KuimSo Mi:, fxf^K i2M5 1, 5 2^^^, iPX 
ffiJKX^SoUft*^ 1, HS2 1 d , le^CMnit^-Cll., 

[0 0 5 9 ] 

fift, #1, »2SR*f5 1, 5 2 £^ J: «9 L T & <fc V* 0 #!)x.t±\ # 1 gM* 5 
[0 0 6 0 ] 

4*:, 0 10 9 K, » 1 £G#5 1 K#<7)f|&&|j| 1 ftJ^H 1 dS^SW 1 

f ZmfX-MMll 1 a S:MLTU^o iOS, f 2M5 2 0^2 rtjg® let$3 
WiSffil f ogJipgD-efc «t < H&oT4> J: 
[0 0 6 1 ] 

m<D\d* Y xvn&ll 1 a «r^5*tt^Sgt B-tUTv>4. BP*,, tT^ h y l li^fi? 
MSD 1 > D 2d*£>j£i# 1 , §£2*Wiffi lb, lc £ t f*j#d 1 , d 

2, d 2j^£j5fc*#l , «E2, m3ftfflW Id, 1 e. If ^LTV>S C Z.KK£*)> 



(10) 



JP 2004-3436 A 2004.1.8 



£ JE K M ft £ i: ^-C § ft o 
[0 0 6 2] 

mw<vm±±., mm<vm i~~M3 i-^-tm 1 *j4^ii<!:i^«c7)^n{±i5]-<^^§r#L 

[ 0 0 6 3 ] 

^ i ^ifef^icj:^, t , »i$m*2 b<^inxffiaFj& t ffi<^g)&«tft ) o< trj ^ywt 

4it*-elSfiIt*J: ^gUMTft-t^-e^fto 
[0 0 6 4] 

m.w<Qfe±±, mm<Dm 1-123 n^-r^ 1 *^Bi^i^^(7)^^n{±ii]-<?)^^#L 

Tv>ft 0 *MBStt^&ft£Ji, ?<{ xy°U~*T 2^% 1M2 b ^^:LT^ 
^2 d^MLtv^M^o ^<7MtiJ<^53*{ifill *Jfef^i^[WI— T&fto 
[0 0 6 5] 

**WlKJ:l»t, *^2 dI*l^{±^^^lti^^A?tLft^^. HSl£W2b 
J: l9ii;v^ip^$^#^ii:^T^fto ft, m2^>U2 c LT*^£!£*tTfc 
[0 0 6 6] 

m 1 4 nm 9$kmfz>w><vx?- »; >?'mM<vrj ^-fv-^r^-t mmmx-$>z> 0 
ft 0 ^rat#i&ft£j±. ^ igjtt 2 b<7)4 j ^2 dftKtfxw&wj&mm-t&Mm 

8B#2 e £t£>tT^ft *-e&ft 0 ^<^^O^fi^ 8 JfeBl 1 ffi— T*ft 0 
[0 0 6 7 ] 

#**fcB^K<fcft t> «fWSB#2 e fc iot^2 drt<a#*(a#2fcfcJ:ftfc!J&£&fll!l 
Tgftfc*, ilM2 b^fs^M^ffiTLT^^^^MI-ftC: i#-e£ft 0 «fM 
2 e i LT\ -tryv^^r-f^-, ^9^77^^-, n y ^ .»> — £> ]ft ft /W 

fca&J: ijgIS L^o 
[0 0 6 8 ] 

EI 1 5(i^l O^ifeBil^^^- V ^^M^x-f x^*V--^Sr^i-Bfffiia-e*ft 

rt£OHJ£aUi&-*-*iSiil&2 f £#189*2 b fcffittxv* ft ft o -£oflfe«>gB59"H*& 
8 * % B it 1 1^ - "C * ft o 
[0 0 6 9 ] 

#£ifiiJ&S8fc«fcft£, ®JEi:*ftl»gI^IWfcffiLfct&lgB*i-2 b<0^®lii:, # l 2 
b^rtffiffllt^DJE^^^ft^ii), E*ii:J:ot4a»lW2 bO^B*Wihi- 
ft^<h^-e§ft 0 £*ucJ:*k 7*-f ^ yv-t 2 t v 'J > ^ 3 (iai#HB) £<o}gj&£M 

tc^ih-rft ii^-ei^o 

[0 0 7 0] 

x h-e#ft ft 0 & 1 1 Q%ffiMWiK&^X, t'^h>lMf^ 

yix-^ 2**>"j >^3rt»cj«i^ri^^Mse$*ifc9rii7 - ex h >m<7)^. * - y yym. 

^*i^*lS!Jo-> 'J > ^F*jfcB53 *iTi£x * - 'J >^-f * ;u*a45-Tft^ * - «; >?'$IFW 



JP 2004-3436 A 2004.1.8 



[0 0 7 1 ] 
[0 0 7 2 ] 

ffittffi**nXSrf?L*^0-C> %% X y) tfx h>oflpX=i;* h £ BO 
[0 0 7 3 ] 

fi£-£fl!J£7W& < T <b -> 'J > ^ t << x 7" ^ - £ £ El Mr & d £ § & o (S6 

[Sffi<7)ffi^^iaH^] 

[0 1 ] *l&^co^ 1 *iii<7)^^-'J >^«llil*^-MBfiBia-C*&o 

[05] *%mf&2&ttimn<n\£A v y^^-rmmmx^^> 0 

[0 6] «fc£#3*ifc?&3g<afc:* h >^tiiBit?$,i, 0 

[07] *5&WKj:2>m3^ffij&m<7)\ix h y<Dm<v!&M*7F-3-ffimmx*&& 0 

[0 8] *^^«t&^4^ijfiSS<7)tf^ h >^tW@f*4 0 

[0 9] *&93fc .fca&s^Jfc^&wfc?;* h>^ti®i-e*So 

[010] *%wk £&m5^m3M<Dyix h y<n<t&m*7fi-?mmmx*$>2> 0 
[012] *3&9!fc x^>m7^mBM<or^ j*7°v-^£^-r$r®0-e&&o 

[0 13] «t**8^ifi5j^j®07'>f ;*:/^-^£^-r®rB50-e&&o 

[014] x^m9^m^<Dr f ^ xzf ]/-■*)■ *7F-twmmx'$>2> Q 

[015] fcHWfc isH i o**»ISo7*-f ^yi^-^^^-rBf®0-e**o 

[016] vt*cox?~i) yy®iM*7jk-tmwmx'$>2> 0 
[«Ffoaw] 

l M^yy 
1 a I1?L 

i b • # i nmm 

1 c *2^fl|ffi 

id mi p*mw 

1 e »2l*|jafl5 
1 f &3F«3JiiB 
2,30 -T4 xzf]s—*t 
2a 7^7"l/-tD?K 



(12) JP 2004-3436 A 2004.1.8 

2b, 5 1 & 1 3tf 

2c, 52 m2 mt 

2 d 

2 e Mfflffltf 

2 f 

3 v y v 

9 J±*fc£W 

i o 

4 0 x ? - > ^«ns 



[lai] m2] 




JP 2004-3436 A 2004.1.8 



[H4] 




0 2 4 6 8 
X**»>m& (mm) 



[05] 




[16] 



58 



55 56 



zzzzzzzzzzzzzzzzZ 



55 



[[217] 

wzzzzhzzzzzz 



A 



52 

Y//////}//A 



f r 



lb 



7 



1c 



ms] 



53 53a 3a 




7ZZA 



-la 



im 9] 



1 



L2 




i 




1 



1 1 




II 



1 



If) 
1 iij iT 1 



-52 



I 



la 



(14) 



3P 2004-3436 A 2004 



[110] 



L3 



ITT 

I 1 .J I 



0 K I 



« ^ l 



d2 



d2 



1:1 



ijtfi 
I 



^52 



r 1 



la 



Id 



LI 



L3 



D2 



§H2 0 



2 



d2 ^ 



d2 



22 



■I 



J 



—1 

-1e 
"If 



-1b 



1a 



Dl 



[iai 2] 



2a 




2b 2c 



[B14] 



2e 




(16) JP 2004-3436 A 2004.1.8 



7C> b^-isCOmZ 



(72)^W# ®~ 

*IRJff*:IRrfJ PMSHKfiilWr 2 2#22f ~> + - 
(72)^^ 0j± 1b] 

*B3ff*IR*PMgF»K6ilMr 2 2 S 2 2 + - ^ttSC^Sttrt 

ARSflt^KrUHfglf ESr&HT 2 2 # 2 2 -5| ^ + - :/*ts£^ttrt 
(72)^BJ^ JgoE C 

ABRIff^lRmpf (SHKfirftUr 22#22# + - :/*ls££ttrt 



